Two-photon excitation of label-free tissue is of increasing interest, as advances have been made in endoscopic clinical application of multiphoton microscopy, such as second harmonic generation (SHG) scanning endoscopy used to monitor cervical collagen in mice 1 . We used C57BL mice as a model to investigate the progression of gastrointestinal structures, specifically glandular area and circularity. We used multiphoton microscopy to image ex-vivo label-free murine colon, focusing on the collagen structure changes over time, in mice ranging from 10 to 20 weeks of age. Series of images were acquired within the colonic and intestinal tissue at depth intervals of 20 microns from muscularis to the epithelium, up to a maximum depth of 180 microns.
INTRODUCTION
Colorectal cancer is the second leading cause of cancer deaths in the United States, despite high 5-year survival rates when diagnosed early 2 . Traditionally, progression of colorectal dysplasia has been investigated using histopathology.
This has allowed for the understanding of how most colorectal dysplasia begins in the epithelial layer, and increases in risk to the patient when it extends beyond that layer and into the submucosa, muscularis, and serosa 3, 4 . While histopathology is considered the standard, current research has made advances in different imaging modalities that would allow for faster results, preferably in situ. Imaging modalities such as high-resolution microendoscopy 5 , twophoton excitation fluorescence 6 , second-harmonic generation (SHG) 7 , fluorescence lifetime imaging 7 , and optical coherence tomography 8 are all examples of optical imaging which allow for real-time data extraction, and have used to further understanding of colorectal dysphasia, and potentially serve as tools for aiding in screening, such as guiding the clinician in choosing regions for biopsies.
Label-free multiphoton imaging has been used to study different diseases, such as inflammatory bowel disease 9 , breast cancer
10
, and lung carcinoma 11 . Its ability to provide image data from bulk tissue, often 150um or more below the tissue surface, makes this imaging modality ideal for in situ study of epithelial dysplasia, for example, endoscopic clinical application of multiphoton microscopy to monitor cervical collagen in mice 1 . Using label-free multiphoton imaging, specifically second harmonic generation (SHG), we investigated possible quantitative metrics for determining differences between wildtype and heterozygous (6J-APCmin) colorectal murine tissue.
Colorectal cancer progression causes structural changes in the epithelial tissue, normally leading to irregularities in gland and crypt shapes and patterns 3, 5, 12 . While qualitative differences are important for clinicians who might implement an optical imagi as well as int free multipho early detectio circularity of
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